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There is the major concern about the use of antibiotics in dental practice, mainly in the 
dental teaching hospital. The main goal of this present study is to elucidate the utilization 
and the appropriateness of antibiotic prescribing by dental practitioners.  
Antibiotics prescribing have a priority area for review. The appropriate use of antibiot-
ics is important for two main reasons. Firstly,  to ensure the best possible clinical outcome 
in treating patients, and secondly to reduce the development of further antibiotics resistance 
(Anonymus, 2000). Prescribing antibiotics has been identified as one of the most uncom-
fortable prescribing decisions made by dental practitioners, which is concerned about miss-
ing a few cases where serious diagnosis may develop if they are not treat the main infec-
tions.  
Teaching dental hospital is a primary care type as a service public area in dental and 
orofacial problems. The vast majority of antibiotics prescribing, about 80% occurs in pri-
mary care (Standing Medical Advisory Committee, 1998). Even when caused by bacteria, 
many of these dental infections are need to local interventions. Generally, complications 
following minor infections are rare in otherwise healthy individuals. 
The appropriate prescribing of antibiotics is national priority which starts from the 
most basic level of health services. Through clinical governance, health ministry and others 
health services are required to address this issue at local level. Main guidance on managing 




Locally, it should be done to optimize the antibiotic prescribing. A local policy, to 
which all dental practitioners in dental hospital are committed is essential. The local or 
hospital prescribing center, which developing into national prescribing center should devel-
oped a resource pack focusing on antibiotics to help dental practitioners effectively to treat 
patients pharmacologically. Ideally, discussions about antibiotics prescribing policies 
should be multidisciplinary, and details of the local (hospital) policy need to be communi-
cated widely. 
First line as drug of choices systemic antibiotics such as amoxicillin, erythromycin, 
metronidazole should be carried in dentists’ practice room, but it should not always as a 
main therapy for dental infections. Optimizing antibiotic use in dentistry, especially in den-
tal teaching hospital is a national priority. Dental practitioners should make the best use of 

















Dental practitioners prescribe antibiotics regularly for the management of oral and den-
tal infections originated from odontogenic infections (Dar-Odeh et al., 2008) and become 
an important aspect of dental practice. By this reason, antibiotics account for vast majority 
of medicines by dental practitioners (Lewis, 2008).  
Drug utilization research was defined by World Health Organization (WHO) as the 
marketing, distribution, prescription, and use of drug in society, with special emphasize on 
the resulting medical, social, and economic consequences (Topno et al., 2012). And in den-
tal practice, antibiotics are using as an adjuvant therapy to assist the goal of therapy itself. 
Drug utilization research aims to assess whether drug therapy is appropriate or not. Include 
the antibiotics therapy. There are no studies about drug utilization pattern of antibiotics ap-
propriateness in this hospital.  
Since WHO announced the concept of rational use of drugs, including antibiotics, few 
studies on the subject have been published from developing countries (WHO, 2006). In-
clude the study about antibiotics use in Indonesia mainly in dentistry. Antibiotics are fre-
quently prescribed for indications in which their use of not warranted, incorrect, and some-







1. Drug utilization study 
Drug utilization studies have the potential to make objective evaluation and analysis of 
health professionals’ work and provide them practice and looking for ways to improve their 
performance. These studies should become to a method of increasing job satisfaction and 
means to education for health professionals, rather than being perceived as threat or another 
bureaucratic burden (Nandimath and Ahuja, 2012). The development of drug utilization as 
a research area made it possible to study drug prescribing and drug usage in a scientific and 
formal manner (Truter, 2010).  
Regarding to Folke (2003), in common use there are less sharp distinction between 
term pharmacoepiemiology and drug utilization and sometimes used interchangeably. Drug 
utilization study and pharmacoepidemiology may bridging the gap between science and 
clinical practice and also provide insights into the following aspects of antibiotics use and 
prescribing: (a) pattern of antibiotics use; (b) quality of antibiotic use, it indices the choice 
of antibiotics, drug dosage, adverse drug reaction, etc; (c) determinants of use, user charac-
teristics, prescriber characteristic, antibiotics characteristics; (d) outcome of use 
Drug utilization study aids in commenting about unnecessary prescribing, especially 
antibiotics which increasing burdens and adverse reaction problems. Antibiotics should not 
frequently used according to generally accepted dental problems. All of antibiotics pre-
scribing may not necessarily be based on patient need and all patient needs are not neces-
sarily met with drug therapy (Harish et al., 2013).  Understanding these characteristics may 




dental hospital, and provides further advice for policy making of rational antibiotics uses 
(Teng et al., 2012). 
Focused antibiotics use evaluation using drug utilization study can identify problems 
concerning the use of specific antibiotics or the treatment of specific infections, particularly 
in hospital (WHO, 2005). There is a lack of information on the characteristics of antibiotics 
utilization study in particular to what extent the Defined Daily Dosage (DDD)/ Anatomical 
Therapeutic Chemical (ATC) has been applied.   
2. Dental teaching hospital 
Dental teaching hospital is a setting where a large number of drugs, including antibiot-
ics are administered to outpatients. There have been some limited studies of antibiotics pre-
scribing by dental practitioners and these have shown wide variation in what is prescribed 
(Thomas, 1996).   
Prof Soedomo dental teaching hospital is the hospital linked to Faculty of Dentistry 
Gadjah Mada University, Yogyakarta which focused on dental health services to the com-
munity and is a referral hospital for dental and mouth problems.  Every patient who comes 
to this hospital will be fully diagnosis on the distribution and have a personal medical rec-
ord describing their owned dental health conditions. 
Dental teaching hospital serves as public dental health services and also used as means 
of educations for candidates of dentists and candidates for dental specialist in addition den-






3. Defined daily dose 
Defined daily dose (DDD) is an internationally accepted technical unit in drug utiliza-
tion studies. It means the assumed average maintenance dose per day for a drug used for its 
main indication in adults (WHO, 2003).  
In recent studies on drug utilization has become a potential tool to be used in evaluation 
of health system in general. One of methodology used in these studies has mainly consisted 




Valid antibiotics use data are essential for determining how antibiotics are prescribing. 
Dental indication of antibiotics utilizing specific data valuable information that can be used 
for evaluate antibiotics utilization focusing on improvement the antibiotics prescribing. 
Furthermore, because of the concern for antibiotics resistance, antibiotics utilization data 
can aid in predicting future. 
Therefore, the aim of the present research was to evaluate antibiotics prescribing by 
dental practitioners in a dental teaching hospital in Yogyakarta, Indonesia, utilizing stand-











This drug utilization data was obtained from a Prof Soedomo Dental Teaching Hospital ret-
rospectively.  The present study was performed using data in the medical records of regis-
tered outpatients at the Prof Soedomo Dental Teaching Hospital, Universitas Gadjah Mada, 
during January to December 2011. A trained data collector (a dentist) collected antibiotics 
usage data by scrutinizing the medical records, and prescriptions that included antibiotics 
(N=2024) were separated from the total medical records. This information was compiled, 
coded, and analyzed. All data were fully anonymized to protect the privacy of patients. This 
study was approved by the Ethical Committees of Kanazawa University and the Medical 
Faculty of Universitas Gadjah Mada. 
The WHO recommends use of the ATC/DDD index (2013), which was created in col-
laboration with the Centre for Drug Statistics Methodology, for evaluation of the intensity 
of antibiotics use in hospitals. The ATC/DDD index provides ATC codes and DDD values 
for each agent. In our study, the DDD of administered antibiotics agents were listed accord-
ing to the ATC/DDD Index 2013 group J01 (antibiotics for systemic use) suggested by the 
WHO (2013).  To calculate the total DDD for each antibiotic, the strength of the dosage 
form was multiplied by the total units of each antibiotic received, and then the resulting 
figure was divided by the DDD of those antibiotics to give the total number of DDDs that 
outpatients received. The denominator for exit data was the number of patients attending in 




All data were coded, entered into a Microsoft Excel® spreadsheet and analyzed using 
the SPSS 15.0 software package. Note that all percentages are given to one decimal place, 































Analysis of a total 14,784 outpatients registered, obtained 1,625 outpatients prescribed 
antibiotics within total 2,024 prescriptions of antibiotics issued during 2011. During the 
study period out, the mean ages for males and females were 30.7+13.7 and 32.0+14.1 years, 
respectively. There were more males patients (55.7%) than females (43.8%) of antibiotics 
prescribed. 
During the study period, a total of 13 antibiotics were prescribed. Table 1 shows the 
distribution of antibiotics prescriptions. The most frequently prescribed group of antibiotics 
was amoxicillin (J01CA04). It was accounted for 78.8%, followed by clindamycin 
(J01FF01) and metronidazole (J01XD01) accounted for 9.9% and 5.0%, respectively. 
 










Amoxicillin J01CA04 1596 78.8 
Clindamycin J01FF01 201 9.9 
Metronidazole J01XD01 102 5.0 














































Overall 121 diagnoses were recorded for which antibiotics have been prescribed. Table 
2 shows the diagnosis for which dental practitioners would prescribe antibiotics. Pulp gan-
grene (26.7%) is the mostly frequently prescribed followed by pulp necrosis and impacted 
problem, accounted for 8.8% and 6.4% respectively.  
 




















Diagnosis  Frequency Percentage 
Pulp gangrene 540 26.7 
Pulp necrosis 178 8.8 
Impacted 130 6.4 
Radices 123 6.1 
Periodontitis 117 5.8 
Pulpitis 43 2.1 
Pericoronitis 31 1.5 
Vital tooth-orthodontic treatment 28 1.4 
Irreversible pulpitis 24 1.2 




Others 176 8.7 




In this research shows, Figure 1 summarize the number of outpatient visit and antibiot-
ics prescription in each month during 2011. 
 
Figure 1.1. Numbers of outpatient visits and antibiotics prescriptions in each 
month during 2011 
 
 Figure 2 shows the distribution of antibiotics prescription according to the diagnosis 
categories. Figure 3 shows consumption of various classes of antibiotics measured as DDD/ 
1000 patients by month in 2011. Consumption measured in terms of DDD/ 1000 patients 































Figure 1.2. Distribution of antibiotics prescription in each month according to di-
agnosis during 2011 
 
As indicated in Figure 3, amoxicillin is the antibiotics group mostly use. There are 
shows some trends of antibiotics use in each month. Our finding shows the increasing inci-
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These findings shows, in Figure 4 indicate the number of patients by age groups. There 
is an incidence of inclination in September, especially in age group 18-28. That was indi-



























































To the best of our knowledge, this study on 13 antibiotics prescribed by dental practi-
tioners in a dental teaching hospital in 2011 report using WHO-defined drug measuring unit 
DDD to evaluate the using and the extents of antibiotics use by dental practitioners (WHO, 
2000). This is the one first study from developing country that describes comprehensive 
study of antibiotics use in teaching dental hospital. Surveillance of antibiotics use in the 
dental hospital for developing country is difficult because databases may not be available 
and antibiotics prescribed may not be well-documented in medical records sometimes. The 
present study bridging the information and the methodology used can be utilized in any de-
veloping country to collect data on outpatient antibiotics use.  
This condition shows that patient in age group 18 – 28 years needs more serious dental 
intervention and most vulnerable due to the occurrence of dental infections. Many factors 
can influence this circumstance such as social and education of the importance of dental 
hygiene to manage the disorders. Some neglected attitude of this period may to be the point 
of dental problems occurred.  
Antibiotics were frequently prescribed without generally accepted criteria and there 
was wide variation in prescribing. Most often, therapeutic of antibiotics selection is done on 
empirical basis and such practice of selection without culture and sensitivity test may in-
crease antibiotics resistance and probability of adverse drug reactions. More recent studies 
have shown that the main isolates from dental infections are complex mixtures of faculta-




Our results show that the dental practitioners in dental hospital prescribed the wide-
spectrum amoxicillin as their first choice (78.8%). Amoxicillin is the mostly prescribed in 
the management of some dental diagnosis infection-associated. In this present study, amox-
icillin is considered as the drug of choice regarding to dental infections. These findings 
suggest that the infection control is the important factor in outpatient dentistry.  
Amoxicillin is found to be the most preferred without any known allergy. Comparing 
with other countries, dental practitioners in England and Australia also prescribe amoxicil-
lin (Palmer, 2000; Jaunay, 2000). The clinical justified of amoxicillin use as they reach ef-
fective concentration in gingival cervicular fluid and combat and cover the organism 
(Tenenbaum, 1997).   
Clindamycin (9.9%) is the second most prescribed antibiotics. This specific phenome-
non of contemporary dental care is relative often prescribed clindamycin. Clindamycin 
came into dental practice in the 1990s (Bilij, 1994). For a long time it was used in the 
prophylaxis of infection endocarditis (IE), mainly in patients with verified penicillin allergy 
(Pipalova et al., 2014), and there was huge clinical evidence in 2005 about its efficacy and 
safety in the management of dental infections (Brook, 2005). In this study, we consider the 
routine prescribed of clindamycin quite unfounded. Survey has indicated that clindamycin 
is frequently prescribed in this dental hospital for the management of dento-alveolar infec-
tions. These antibiotics are an antimicrobial agent that dental practitioners use, but The 
Dental Practitioners’ Formulary (DPF) recommends that clindamycin should not be used 




Metronidazole as the next mostly prescribed in this present study (5.0%) and was the 
second prescribed by dentists elsewhere (Palmer, 2000 and Roy, 2000). This is not surpris-
ing because metronidazole has good anti-anaerobe properties and should be dentists’ first 
choice to treating anaerobe infection using antibacterial drug. Dental practitioners in this 
hospital prescribed metronidazole 5.0%. In our study, metronidazole consumption was rec-
orded in ATC code J01XD01. It used orally. This antibiotics also frequently prescribed es-
pecially in cases perceived to anaerobes bacteria such cases determined by dental practi-
tioners as appropriate therapy including pericoronitis and gingivitis.  
For outpatients with penicillin-derivate allergy, erythromycin (0.9%) was the common-
est alternative followed by cephalosporin (0.1%) in that order. Some mild dental infections 
can be managed by erythromycin. Regarding to the previous study by Palmer (2000) it was 
used and found in this study. 
Antibiotic therapy is required in dental clinical conditions where oral infections is as-
sociated with raised body temperature and sign of systemic spread of infections (Swift, 
2002). Only few of oral diagnosis requiring antibiotics use an adjunct treatment along with 
the local management due to serious circumstances like lymphatic involvement and dys-
phagia (Salako et al., 2004). 
Table 2 showed considerable percentage of 121 diagnosis, and the mostly diagnosis 
prescribed antibiotics is pulp gangrene (26.7%). Not-indicated diagnosis for antibiotics use 
include pulp gangrene, pulp necrosis, pulpitis, radices, vital-tooth treatment, and some of in 
the ‘others’. It should not be routinely managed by antibiotics because there is a lack of ev-




clear whether there more potential benefit than disadvantages. Irreversible pulpitis condi-
tion (1.2%) also not indicated for antibiotics. Systemic antibiotics should only be used in 
acute condition where drainage and or debridement intervention is impossible, and where 
the local spread of infection has occurred (Addy and Martin, 2003).  
A considerable amount of dental practitioners routinely prescribe antibiotics for pulp 
gangrene (26.7%), pulp necrosis (8.8%), impacted-related (6.4%), although these oral con-
ditions can effectively and efficiently be managed by local interventions, as systemic anti-
biotics have no significant and additional benefit of these conditions (Dar-Odeh et al., 
2010).  These conditions mostly need to be managed by surgical intervention such as dental 
extraction or odontectomy. Few studies done in developing countries reported that abuse of 
antibiotics was to prevent postoperative infection following surgical dental management 
(Salako et al., 2004). Inappropriate use of antibiotics in many cases are to cover either de-
fects in aseptic clinical technique or improperly sterilized equipment, thus a just in case 
principle is practiced (Al-Haroni and Skaug, 2006).  
Our finding shows that pericoronitis is one of diagnosis prescribed antibiotics, and this 
is was present in 1.5% from total prescriptions. Partially erupted lower third molar teeth 
having a pericoronal pouches may be heavily infected (Reebye et al., 2002). This infected 
pericoronal pouch need local interventions and systemic antibiotics to manage the mixed 
bacteria. 
Our study suggests diagnostic uncertainty occurring during period September to No-
vember in this dental hospital. As indicated in fig 1, the number of outpatient antibiotics 




be due to the simultaneous occurrence of dental diseases regarding to the season changing 
became rainy season. It might be encourages by dental pain likely to cause patient to seek 
dental care to resolve their problems. As demonstrated in fig 2, the most common diagnosis 
was present in this period was pulp gangrene and followed by pulp necrosis. These diagno-
ses required only operative measures such as restorations, root canal treatment, or extrac-
tion if tooth is not restorable (Dar-Odeh, 2010). This study obtained the increasing of anti-
biotics prescribing indeed. It might be due to the treating diagnoses which is no need anti-
biotics. Because unfortunately dental practitioners still prescribe antibiotics for these condi-
tions.  
Also this inclination might be due to increase of the new university student whose uni-
versity insurance-issued holder in the new semester. It seems they were utilized the dental 
hospital as health facility in this period. As indicated in Fig 4, there was an inclination in 
age groups 18-28. 
There was the declining use of antibiotics, consistently with the declining of number of 
outpatients. It might be due to the academic circumstance changing toward to the end of 
semester. The student must concentrate to the examination during December. Regarding to 
in-depth informal communication with staffs of the dental hospital, that was an interesting 
phenomenal considering that this hospital is university hospital which is the most patients 
the university. 
The antibiotics were classified and transformed into DDD according to the ATC classi-
fication (Fig 2). This condition clearly related to the diagnosis prescribed antibiotics. Sea-




nomenon-related to an increased incidence of dental problems and in another month it 
seems decreased. Measuring the percentage of antibiotics containing prescriptions is an 
easy and more reliable method than measuring the DDD/ 1000 inhabitants in this setting as 
the data was not collected from the all dental facilities serving the population. However, 
data on DDD consumed per 1000 patients can help in providing information into how anti-
biotics are used. The mostly antibiotics consumption is amoxicillin. Increasing consump-
tion of antibiotics seen in September to November. It closely related to the exist diagnosis.  
Nevertheless the vast majority of dental infections are bacterial origin and self-limiting, 
the increase of antibiotics consumption in early of rainy season should be finite. These find-
ing suggest that the infection that the infection control is the important factors in outpatient 
dentistry and sensitivity test of common pathogens should carried out routinely in dentistry.  
There are many reasons have been described to explain the large differences of pre-
scription among class of antibiotics including the factor influenced the number of individu-
al consumption of antibiotics. Until recently, information on out dental patient antibiotics 
consumption was limited. Whatever this is the first study conducted in Indonesia on antibi-
otics prescriptions with evidences in dental teaching hospital are not found similar studies 
from other developing countries owing to multiple factors such as lack of updated infor-
mation and appropriate knowledge of dental practitioners (Al-Mubarak et al., 2004; Dar-
Odeh et al., 2008; Farzeen, 2011). 
Recent study reported that dental practitioners have tendency towards a lack of 
knowledge of antibiotics use and very poor medical history record taking (Murti and Morse, 




this is important point to focus in analysis of antibiotics utilization. There is need to im-
prove the behavior of dental practitioners as prescribers to concern it. Finally, the result of 
this study has demonstrated the lack of consistency in the use of antibiotics as has been re-
ported. Attempts at providing an evidence-based guideline, continuing education regularly 
in dental practice and updated information available in the dental teaching hospital can im-
prove dental practitioners in the daily practice. 
In the future, dental practitioners should receive the maximum information and im-
prove knowledge about antibiotics, during their undergraduate study in all subjects taught 
in dental school. After graduating dentists’ knowledge in largely overwhelmed by the 
greater information needed, regarding to the current conditions, while they resort to thera-
peutic use of antibiotics only in problem situations, factually. Dental practitioners undergo 
refreshing of this finding only by virtue of eagerness and may not be well-organized offered 
continuing program of varying quality. 
One most of important reason suggested may be the absence of antibiotics prescribing 
guideline in the dental hospital region by regulations management. Availability of the 
guideline helps in regulating, evaluating, and monitoring standard care, minimizing the irra-
tional use of antibiotics, and hence preventing development of resistance. While the meth-
odology used is simple, reproducible, and feasible for collecting data from hospital in a 
long time period, it requires attention to detail particularly with regard to supervision of 
collection, management, and maintaining of data.   
This utilization study indicates that continuous quality improvement of antibiotics pre-




role in promoting rational and safety use of antibiotics. These results of the study suggest a 
need for systemic continuing education for dental practitioners and improved access to cur-
rent information concerning international best practice. In addition, it would be desirable to 
develop local guidelines for antibiotics use, both to reduce the burden on patient ad to limit 
the development of bacterial resistance.  
Overall, this study is the first of its kind in describing major characteristic of antibiotics 
utilization in dental teaching hospital conducted and published in Indonesia. As this study 
mainly focused on the concept of defined daily dose, it did not look into the detail of other 
characteristics including exact types of outpatients, the number of total drug use, and types 
of economically aspects. Future studies are recommended to improve these issues.  
 
Limitation 
 Even though primary previous studies were conducted in many various conditions, 
this study is typical of area of research and multiple reviews have attempted to summarize 
the evidence of antibiotics utilization in dental teaching hospital. This study noted that 
teaching institution should have antibiotics utilization program to improve the quality of 
antibiotics prescribing by dental practitioners.  Of note, no published reports describe the 
detail of antibiotics utilization and analysis. However, with the proliferation of technology 
for medical record and hospital databases, this will likely increase. Because this is relative-
ly new and expanding area of focus for dental practitioners and dental hospital itself, of da-




The results of the present study illustrate that an improvement is required in the antibi-
otics prescription in management of dental infections and dental problems.  We carried out 
a thorough assessment of the methodological quality of primary antibiotics utilization stud-
ies in dental teaching hospital in Indonesia.  
In conclusion, this is the first to evaluate the prescribing pattern and usage of antibiot-
ics in an Indonesian dental teaching hospital. Our results indicate a high level of inappro-
priate prescribing, probably due in part to poor availability of culture and testing facilities 
to identify common pathogens and evaluate their sensitivity to antibacterial agents. There is 
a clear perceived need for educational initiatives to promote best practice and appropriate 
use of antibiotics, as well as for the development of proper prescribing guidelines for anti-
biotics in relation to dental diagnosis. Improved data collection and management would al-
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Medicines are an essential part of modern health care and prescribing of medicines is 
one of most common treatments performed in health care (Segall, 1990; WHO, 2000; 
Helmio, 2005).  Antibiotic is widely use is dentistry and used as an adjunct to most of den-
tal cases, by control the infectious dental diseases. At the dawn of antibiotics were systemic 
agents were seen as miracle drug but at the other hand, the emergence of drug- resistance 
organisms has impaired their therapeutic efficacy.  
In pharmaco-therapeutic clinical dental practice, antibiotics are considered to be a 
group of essential value due to their common prescription, and potentially to against the 
pathogen microorganisms (Kotwani et al., 2012; Kuyyenhoven et al., 2001). Antibiotics are 
prescribed by dentists for management of dental infection. Indications of the use of system-
ic antibiotics are limited, since most of dental infection need intervention operational in-
deed.  According to recent studies dental health settings in developing countries, increasing 
awareness of antibiotics use and promoting the rational use amongst dental practitioners in 
hospitals and general public health are keys to combating the unnecessary use of these 
drugs (Ashiru-Orodepe et al., 2012) 
There have been numerous of previous studies on patterns and antibiotic utilization in 
hospitals, many of these studies were however conducted in developed countries, and data 
from developing countries are scarce (Lim, 1993). Antibiotics should be monitored in terms 




periodically to increase the therapeutic efficacy and decrease adverse effects and also pro-
vide feedback to prescribers (Alam et al., 2011) 
Antibiotics are widely used in dental practice to treat bacterial infections in the oral 
cavity, and approximately 80% of prescriptions are written in hospitals (Kotwani et al., 
2012; Kuyyenhoven et al.,2003; and Ashiru-Oredope et al., 2012).  In addition, some dental 
practitioners prescribe antibiotics to patients prior to dental procedures, though there is little 
evidence that such prophylaxis is effective (Lockhart, 2007). It is important to ensure ap-
propriate antibiotics use, because inappropriate choice of antibiotics or use of antibiotics in 
unwarranted clinical situations could result in undesirable side effects and promote antibiot-
ics resistance (Akande, 2009). Dental practitioners prescribe antibiotics regularly for the 
management of oral and dental infections but definitive institutional prescribing guideline 
is not provided yet at present. Based on clinical and bacterial epidemiological data, the mi-
croorganism responsible for the dental infections process are suspected, and treatment is 
decided on a presumptive basis, fundamented on probabilistic reasons (Vallano and Izzara, 
2006).  
Further, there is evidence that dental practitioners often prescribe antibiotics for the 
management of oral and dental infections empirically, guided by their personal experience 
and knowledge (Palmer et al., 1998; Roy and Bagg, 2000). Although inappropriate use of 
antibiotics has been a matter of global concern for many years, there have still been only a 
few studies about inappropriate use of antibiotics in developing countries (Aswapokee et al., 





1. Antibiotics use in dentistry 
Dentist use of antibiotics is characterized by a number of particularities. Essentially, 
antibiotics prescription was prescribe empirically, the dental clinician does not know what 
exact microorganism in responsible for the dental infection (Roda et al., 2007). Principles 
of use of antibiotics in general practice is should be emphasize the rationality.  
By virtue of their activities against the pathogen microbial three antibiotics groups 
have potential application in the routine management of acute dento-orofacial infections (1) 
Beta-lactams (penicillin and cephalosporin); (2) Macrolides (erythromycin); and (3) Lin-
cosamides (clindamycin). Beta-lactam agents principally the penicillin, remain drugs of 
choice. The macrolides have gained resurgence in popularity due to their low toxicity, im-
proved pharmacokinetics, and the ability to penetrate into white blood cell to attack intra-
cellular of pathogen microorganisms. Clindamycin may be useful in penicillin-allergic pa-
tients when directed by culture and sensitivity tests.  
Antibiotics prescription has been reported for 30.3% of general dental practitioners in 
case of time limitation and 47.3% when a precise diagnoses was not impossible (Nabaviza-
deh et al.,, 2011). Amoxicillin is the most commonly prescribed (Palmer et al., 2001). Peni-
cillin and metronidazole also constituted the bulk antibiotics prescribed by dentists (Karki 
et al.,2011). Mainjot et al. (2009) were conducted a study on Belgian dentists found that 
antibiotics were often prescribed in the absence of fever (92.2%) and without any local in-
tervention/ treatment (54.2%).  
Regarding to Tibrizizade and Alijani (2005), in case of allergy to penicillin, erythro-




in cases of irreversible pulpitis (13.8%), necrotic pulps without pain and swelling (21.53%) 
and sinus tract infection (47.69%). 
2. Rational  use of antibiotics 
Antibiotics are being used inappropriately by dentists in different clinical conditions and in 
various diagnoses (Nabavizadeh et al., 2011). The term of ‘appropriate’ and ‘rational’ use 
of antibiotics will be used interchangeably throughout the session. The rational use of anti-
biotics has many different perceptions and meanings regarding rational prescribing. Ration-
al drug use means that patient received medication appropriate to their clinical need (WHO, 
1985),  it does that meet their own individual requirements for and adequate for antibiotics 
dosage and indications.  
The need for promoting the rational use of antibiotics prescribing in dental health care 
is not only about the economically reasons but this is also about the aspects and concern 
with which policy makers and hospital management are usually most concerned. Rational 
use of antibiotics is also one of essential element in achieving quality of dental health care 
for the patients. Obviously, this should also become the concern of dental practitioners as 
prescribers. WHO (2009) instructs the points intervention to promote the rational use of 
antibiotics, including in dentistry. There are: 
 Using the clinical/ dental guideline (s) 
 Continuing  education about antibiotics 
 Development and use drug essential list 




Irrational use of antibiotics may lead the following:  (1) Adverse drug reaction, it is due 
to antibiotics misuse (Rashid, 1986); (2) Limited efficacy, in case of under-therapeutic dose 
of antibiotics; (3) Antibiotics resistance, due to widespread overuse to antibiotics, as well as 
their use in under-therapeutic dose (Kunin, 1985 and Taylor et al., 1988); (4) Waste of re-
sources, reduced availability.  
More recent studies have shown that antibiotics have been usual to use in dental prac-
tice to overcome the bacterial infection oral cavity origin. Infections of the teeth and oral 
maxillofacial can increase in severity and become serious if not properly manage. Indonesia 
is one of a developing country, which is has one of WHO’s concern about the dental health 
of the community through hospital services including dental teaching hospital.  
3. Guidelines 
Antibiotic therapy is considered to be a chief complaint and component of patient 
management in dental health care setting. According to the previous study by Sah et al 
(2012),  however the systemic use of antibiotics in dental patient with no individual risk 
factor is a controversial issue lacking a scientific and evidence base  literatures.  
There are not found of established guidelines in Indonesia for the proper use of antibi-
otics. For this purpose of this study used international published guidelines, present in Ta-
ble 1,  including Dentists’ Drug and Prescription Guide (Weinberg and Froum, 2013), Drug 
Prescribing for Dentistry (SDCEP, 2010), Antibiotic Prescribing Guidelines for Dentists 
(Anonymus, 2003), and Guidelines issued by National Guideline Clearinghouse. However, 
it is important to establish whether or not dental practitioners routinely comply with these 




Table 2.1. Table antibiotics guidelines to determine antibiotics prescribing  
 
Year Author Title Guideline Type of guideline Focus 










#1 The updated drugs 
(antibiotics) book-
based guidelines 
particular for dental 
practice. 
 
 This book sets out 
not only emphasize 
the use of antibiot-
ics in particular but 
also reviews the 
drugs used in den-
tistry. 
 The guideline of 
antibiotics in this 
book is described 












ing for Dentistry 
– Dental Clini-





#2   This guideline sets 
out the use of anti-
biotics on some es-









#3 The guidance is 
derived from vari-
ous antibiotics pre-






 This guideline sets 
out antibiotics pre-
scribed detailed in 
some diagnosis.  
 
2009 U.S Department 









line for the assess-
ment of antibiotics 
stewardship in 
health care in gen-
eral.  
 
 This web-based 
guideline provides 
some guidance by 
searching by put-
ting keywords at 
web homepage. 
 In every dental 
diagnosis, we can 
determinate ac-







Therefore, it is important to investigate the outpatients’ antibiotics prescribing on regular 
intervals and robust system to be placed modified in areas which needs improving.  
Dental practitioners prescribe antibiotics for the management of a number of oral infec-
tions. Patients with various dental conditions and devices are suggested candidates to re-
ceive antibiotics before undergoing dental procedures. But unfortunately this practice is 
controversial however owing to lack of proof of efficacy (Lockhart, 2007).  
Appropriate antibiotics use is the important part for optimum step in prescribing antibi-
otics and has potential impact to control the antibiotics resistance generating by excessive 
use  (Akande et al., 2009). Such misuse includes inappropriate choice of antibiotics and use 
of antibiotics in unwarranted clinical situations could trigger the antibiotics resistance.  
In this hospital, dental practitioners prescribe antibiotics regularly for the management 
of oral and dental infections without provided the baseline protocol or guideline regarding 
to appropriate antibiotics prescription. Consequently, treatment is often empirically, guided 
by their personal experience and knowledge (Palmer et al., 1998). And this hospital does 
not have restricted antibiotics sensitivity reporting system. Several important things under-
lying this study are that this hospital is a teaching hospital where should the dental practi-
tioners should be more careful in prescribing antibiotics to the patients.  There are maybe 
less studies on this subject have been published from Indonesia as a developing country.  
This study is very important to find out the rational use of antibiotics in dental practice. 
Although irrational prescribing or inappropriate use of antibiotics is not a new global topic 
in the medical area and has been a reason for concern for many years, still many countries 




problem. Regarding to Aswapokee et al (1989) . there have been few studies about inap-
propriate use of antibiotics in developing countries. 
Prescribing of antibiotics that are not obeyed by the rules of and irrational it will be a 
threat significant increase and exacerbate bacterial resistance. Negative impact of irrational 
use of antibiotics is emerging and development of germs that are resistant to antibiotics and 
it will be lead the ineffectiveness of dental infection treatment. The initial choice of antibi-
otics for orodental infection therapy is based upon established knowledge of the pathogenic 
flora. The choice of antibiotics in dental infections must therefore be well considered. Alt-
hough several previous studies have demonstrated the use of antibiotics only a few have 
addressed the different pharmacological subgroups, the trends in misuse and inappropriate 
prescribing. 
Antibiotics are given by dental practitioners not as much as given by physician but if it 
not use or prescribe without monitoring and evaluation it will be expanding and aggravate 
the occurrence of the antibiotics resistance. Actually antibiotics are not needed routinely for 
dental cases. Many previous studies and guidelines issued by trusted and relevant sources 
demonstrated that antibiotics are prescribed as adjunctive therapy. Orodental infection 
management can consist of a combination of dental and surgical procedures and also the 
use antibiotics.  
However, in fact there has been just few information used to assess the use of antibiotics 
by dental practitioners in hospital, this study emphasizes to review the antibiotics used 




ment of antibiotics prescribing by dental practitioners in a teaching hospital will helps to 
identify the national problems.   
 
Objectives 
The problems surrounding antibiotics use have been an issue in recent years. As a re-
sult, researcher has undertaken this study to investigate and evaluate the rational use of an-
tibiotics prescribed in a dental teaching hospital. The evaluation of the antibiotics prescrib-
ing is one of our responsibilities as a clinician in a hospital environment in order to promote 
the rational use of antibiotics.  
The ultimate goal of this study must be to assess whether antibiotics therapy is rational 
or not. For the individual patient, the rational use of antibiotics implies the prescription of a 
well-documented antibiotics at an optimal dose, correct information, at an affordable price 
(Folke, 2003).  
The main objective of this novel study was to investigate about the appropriateness of 
antibiotics prescribing patterns of outpatients in Prof Soedomo dental teaching hospital in 
Yogyakarta. This study was by means of an analysis of adult outpatients’ medical records 
and to compare the results with the recommendations of the major guidelines in  order to 
establish whether the corrective action is needed as a matter of local management of na-









This was a cross-sectional observational study performed using data from the medical 
records of adult outpatients registered at the Prof Soedomo Dental Teaching Hospital, Uni-
versitas Gadjah Mada, during January-December 2011.  
 
Data collection 
All outpatients visiting hospital during 2011 records were examined. Only those pre-
scribed antibiotics were studied. The inclusion criteria is all prescriptions containing a sin-
gle antibiotics The antibiotics and information were collected included the age and sex of 
patients, antibiotics prescribed, dose (strength of antibiotics), frequency, duration (days), 
total quantity of antibiotics, diagnosis of chief complaint, and prescribers. All data were 
fully anonymized to protect the privacy of patients. This study was approved by the Ethics 
Committee of Kanazawa University and the Ethics Committee of the Medical Faculty, 
Universitas Gadjah Mada. The number of outpatients prescribed each antibiotic, the num-
ber of antibiotics per prescription, the number of generic antibiotics prescribed, and the 
number of non-generic antibiotics prescribed were coded on a Microsoft Excel ® spread-
sheet and analyzed. Note that all percentages are given to one decimal place, so totals may 
not add up to 100%.  
The number of outpatients prescribed each antibiotic, the number of antibiotics per pre-




biotics prescribed were coded on a Microsoft Excel ® spreadsheet and analyzed. Note that 
all percentages are given to one decimal place, so totals may not add up to 100%.  
 
Comparing with the existing international guidelines 
To note early signal of rational or irrational use of antibiotics, regarding Folke (2003), 
this study may generate hypotheses that set the agenda for further investigations by com-
paring observed pattern of antibiotics prescriptions with current guidelines/ recommenda-
tion for treatment of certain diseases in this regards is dental treatment. Appropriateness of 
antibiotics use was evaluated according to four major guidelines on the antibiotics treat-
ment of dental infection used in Indonesia: Dentists’ Drug and Prescription Guide (Wein-
berg and Froum, 2013); Drug Prescribing for Dentistry (SDCEP, 2010); Antibiotic Pre-
scribing Guidelines for Dentists (NHS, 2003), and National Guideline Clearinghouse (NGC, 
2009).  
These are designated as guideline-1 through -4, respectively, hereafter. We defined anti-
biotics use as inappropriate when one or more of the guideline requirements regarding indi-
cations for use, dosage and duration of treatment, general health history, or type of drug 
was not found.  In this type of study define criteria for inappropriateness of antibiotics use 
and using these criteria researcher evaluates the rationality of use. For this study, it was de-
fine: (1) Appropriate, if the factual data mentioned or described in accordance to the guide-
lines clearly;  (2) Inappropriate, if the factual data did not mentioned or obtained in accord-
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Analysis of 16,847 medical record sheets from 2628 outpatients indicated that 2024 
prescriptions for antibiotics had been issued during 2011. There were more male patients 
(55.7%) than female patients (48.3%). The mean ages for males and females were 
30.7+13.7 and 32.0+14.1 years, respectively.  
A total of 13 different antibiotics were prescribed. This included generic drugs (79.5%) 
and branded/proprietary named drugs (20.5%). Table 1 shows that the most frequently pre-
scribed antibiotics was amoxicillin (78.8%), followed by clindamycin (9.9%).  Metronida-
zole, lincomycin, and ciprofloxacin accounted for 5.0%, 2.1%, and 1.5%, respectively.  
Overall, 121 diagnoses were recorded for which antibiotics had been prescribed. Figure 
1 summarized the diagnoses according to hospital department. Pulp gangrene was the most 
common diagnosis (26.7%), followed by pulp necrosis (8.8%), radices (6.1%), periodontitis 











Table 2.2. Most commonly prescribed antibiotics at the dental 









Amoxicillin 1596 78.8 
Clindamycin 201 9.9 
Metronidazole 102 5.0 
Lincomycin 42 2.1 
Ciprofloxacin 30 1.5 
Spiramycin 25 1.2 
Erythromycin 18 0.9 
Cefadroxil 2 0.1 
Cephalosporin 2 0.1 
Doxycycline 2 0.1 
Tetracycline 2 0.1 
Ampicillin 1 0.1 
Chloramphenicol 1 0.1 
Total 2024 0.1 
s*Percentages are given to one decimal place, so the total is not 100%. 
 
 




















Table 2.3 summarizes the prescribers of the drugs. It is noteworthy that co-assistants 
(dental students who may write prescriptions under supervision) accounted for 40.2% of all 
prescriptions. 




No of prescriptions  
N (%) 









Amoxicillin 200 (10.8) 282 (15.2) 716 (38.6) 284 (14.0) 114 (5.6) 1596 (78.9) 
Ampicillin - - 1 (0.1) - - 1 (0.1) 
Cefadroxil 1 (0.1) 1 (0.1) - - - 2 (0.1) 
Cephalosporin - - 1 (0.1) 1 (0.1) - 2 (0.1) 
Chloramphenicol - - 1 (0.1) - - 1 (0.1) 
Ciprofloxacin 3 (0.2) 15 (0.7) 1 (0.1) 5 (0.3) 6 (0.3) 30 (1.5) 
Clindamycin 30 (1.6) 54 (2.7) 51 (2.5) 55 (2.7) 11 (0.5) 201 (9.9) 
Doxycycline - - - 2 (0.1) - 2 (0.1) 
Erythromycin - 3 (0.2) 9 (0.4) 3 (0.2) 3  (0.2) 18 (0.9) 
Lincomycin 8 (0.4) 15 (0.7) 12 (0.6) 6 (0.3) 1 (0.1) 42 (2.1) 
Metronidazole 11 (0.6) 17 (0.8) 18 (0.9) 29 (1.4) 27 (1.3) 102 (5.0) 
Spiramycin 12 (0.7) 1 (0.1) 3 (0.2) 5 (0.3) 4 (0.2) 25 (1.2) 
Tetracycline -  1 (0.05) - - 1 (0.1) 2 (0.1) 
Total 265 (13.1) 389 (19.2) 813 (40.2) 390 (19.3) 167 (8.3) 2024 (***) 
*
GDP: General Dental Practitioners; 
**
Prescriber not mentioned in medical records; 
***
All percentages are given to one 
decimal place, so the total is not 100%. 
 
Table 2.4 shows the percentages of appropriate use of antibiotics for each diagnosis ac-
cording to guideline-1 (Weinberg and Froum, 2013). Only 15.1% of antibiotics prescrip-
tions were identified as appropriate, while 66.3% were inappropriates, and 9.9% could not 
be classified. Of the inappropriate prescriptions according to this guideline, 54.1% were for 




were appropriate and 0.1% were inappropriate, while 84.0% could not be classified (Table 
2.5). 
As shown in Table 2.6, according to guideline-3 , 7.5% of prescriptions were appropriate, 
0.2% were inappropriate, and 83.7% could not be classified. According to the guideline-4  
(Table 2.7) 16.3% of prescriptions were appropriate, 7.26% were inappropriate and 67.8% 

















Amoxicillin 219 (10.8) 1095 (54.1) - 159 (7.9) - 123 (6.1) 1596 (78.9) 
Ampicillin - 1 (0.1) - - - - 1 (0.1) 
Cefadroxil 1 (0.1) 1 (0.1) - - - - 2 (0.1) 
Cephalosporin - 2 (0.1)  - - - - 2 (0.1) 
Chloramphenicol - 1 (0.1) - - - - 1 (0.1) 
Ciprofloxacin 12 (0.6) 12 (0.6) - 3 (0.2) - 3 (0.2) 30 (1.5) 
Clindamycin 39 (1.9) 120 (5.9) - 22 (1.1) - 20 (1.0) 201 (9.9) 
Doxycycline 1 (0.1) 1 (0.1) - - - - 2 (0.1) 
Erythromycin 2 (0.1) 15 (0.7) - 1 (0.1) - - 18 (0.9) 
Lincomycin 6 (0.3) 27 (1.3) - 5 (0.3) - 4 (0.2) 42 (2.1) 
Metronidazole 17 (0.8) 53 (2.6) - 9 (0.4) - 23 (1.1) 102 (5.0) 
Spiramycin 8 (0.4) 13 (0.6) - 1 (0.1) - 3 (0.2) 25 (1.2) 
Tetracycline 1 (0.1) 1 (0.1) - - - - 2 (0.1) 
Total 306 (15.1) 1342 (66.3) - 200 (9.9) - 176 (8.7) 2024 (*****) 
*
Antibiotics not listed in the guideline; 
**
No clear statement regarding appropriate indication for the antibiotics; 
***
Antibiotics not listed in the guideline 
and no statement regarding appropriate indications; 
****
Missing data in medical records; 
*****
All percentages are given to one decimal place, so the total 




















Amoxicillin 106 (5.2) 2 (0.1) 3 (0.2) 1362 (67.3) - 123 (6.1) 1596 (78.9) 
Ampicillin - - - - 1 (0.1) - 1 (0.1) 
Cefadroxil - - - - 2 (0.1) - 2(0.1) 
Cephalosporin - - - - 2 (0.1) - 2 (0.1) 
Chloramphenicol - - - - 1 (0.1) - 1 (0.1) 
Ciprofloxacin 7 (0.4) - 2 (0.1) - 18 (0.9) 3 (0.2) 30 (1.5) 
Clindamycin 16 (0.8) - 1 (0.1) 161 (8.0) 3 (0.2) 20 (1.0) 201 (9.9) 
Doxycyclin 1 (0.1) - - - 1 (0.1) - 2 (0.1) 
Erythromycin 1 (0.1) - - 17 (0.8) - - 18 (0.9) 
Lincomycin 1 (0.1) - - 3 (0.2) 34 (1.7) 4 (0.2) 42 (2.1) 
Metronidazole 11 (0.5) - - 68 (3.4) -  23 (1.1) 102 (5.0) 
Spiramycin 2 (0.1) - - 2 (0.1) 18 (0.9) 3 (0.2) 25 (1.2) 
Tetracyclin - - - 1 (0.1) 1 (0.1) - 2 (0.1) 
Total 145 (7.2) 2 (0.1) 6 (0.3) 1614 (79.7) 81 (4.0) 176 (8.7) 2024 (*****) 
*
Antibiotics not listed in the guideline; 
**
No clear statement regarding appropriate indication for the antibiotics; 
***
Antibiotics not listed in the guideline 
and no statement regarding appropriate indications; 
****
Missing data in medical records; 
*****
All percentages are given to one decimal place, so the total 






















Amoxicillin 113 (5.6) 2 (0.1) 1 (0.1) 1357 (67.1) - 123 (6.1) 1596 (78.9) 
Ampicillin - - - - 1 (0.1) - 1 (0.1) 
Cefadroxil - - - 1 (0.1) 1 (0.1) - 2 (0.1) 
Cephalosporin - - - - 2 (0.1) - 2 (0.1) 
Chloramphenicol - - - - 1 (0.1) - 1 (0.1) 
Ciprofloxacin 9 (0.4) - - - 18 (0.9) 3 (0.2) 30 (1.5) 
Clindamycin 14 (0.7) 1 (0.1) 1 (0.1) 4 (0.2) 161 (8.0) 20 (1.0) 201 (9.9) 
Doxycyclin 1 (0.1) -- - 1 (0.1) - - 2 (0.1) 
Erytrhomycin 1 (0.1) - - 17 (0.8) - - 18 (0.9) 
Lincomycin 1 (0.1) - - - 37 (1.8) 4 (0.2) 42 (2.1) 
Metronidazole 11 (0.5) - - 68 (3.4) - 23 (1.1) 102 (5.0) 
Spiramycin 2 (0.1) - - 3 (0.2) 17 (0.8) 3 (0.2) 25 (1.2) 
Tetracyclin - - - - 2 (0.1) - 2 (0.1) 
Total 152 (7.5) 3 (0.2) 2 (0.1) 1452 (71.7) 240 (11.9) 176 (8.7) 2024 (*****) 
*
Antibiotics not listed in the guideline; 
**
No clear statement regarding appropriate indication for the antibiotics; 
***
Antibiotics not listed in the guideline 
and no statement regarding appropriate indications; 
****
Missing data in medical records; 
*****
All percentages are given to one decimal place, so the total 



















Amoxicillin 242 (12.0) 105 (5.2) 1126 (55.6) - - 123 (6.1) 1596 (78.9) 
Ampicillin - - 1 (0.1) - - - 1 (0.1) 
Cefadroxil 1 (0.1) - 1 (0.1) - - - 2 (0.1) 
Cephalosporin - - 2 (0.1) -- - - 2 (0.1) 
Chloramphenicol - - 1 (0.1) - - - 1 (0.1) 
Ciprofloxacin 14 (0.7) 3 (0.2) 10 (0.5) - - 3 (0.2) 30 (1.5) 
Clindamycin 37 (1.8) 25 (1.2) 119 (5.9) - - 20 (1.0) 201 (9.9) 
Doxycyclin 1 (0.1) - 1 (0.1) - - - 2 (0.1) 
Erytrhomycin 2 (0.1) 2 (0.1) 14 (0.7) - - - 18 (0.9) 
Lincomycin 7  (0.4) 5 (0.3) 26 (1.3) - - 4 (0.2) 42 (2.1) 
Metronidazole 18 (0.9) 5 (0.9) 56 (2.8) - - 23 (1.1) 102 (5.0) 
Spiramycin 6 (0.3) 2 (0.1) 14 (0.7) - - 3 (0.2) 25 (1.2) 
Tetracyclin 1 (0.1) - 1 (0.1) - - - 2 (0.1) 
Total 329 (16.3) 147 (7.3) 1372 (67.8) - - 176 (8.7) 2024 (*****) 
*
Antibiotics not listed in the guideline; 
**
No clear statement regarding appropriate indication for the antibiotics; 
***
Antibiotics not listed in the guideline 
and no statement regarding appropriate indications; 
****
Missing data in medical records; 
*****
All percentages are given to one decimal place, so the total 







This study presented the interpretations of appropriateness of antibiotics prescribing in 
Prof Soedomo dental teaching hospital. Rational prescribing of antibiotics when the choice 
of antibiotics and the dosage were appropriate for the infection purposed intended. The pre-
scribing on antibiotics for focal infection is common practice and has been widely use (Da-
jani, 1997).   
In general, antibiotics were used empirically if there was evidence of infection prob-
lems and for prophylaxis necessity (Wilkowske, 1991).  Various researches have demon-
strated that administration of antibiotics to uninfected patients accounts for approximately 
60% of irrational use (Tinger, 2000). 
Antibiotic therapy in dentistry should be complemented to adequate local treatment e.g. 
debridement, scaling, drainage, surgery, especially for treatment for periodontal diseases 
and peri-implanities (Afssaps, 2012).  In certain circumstances there is a problem in distin-
guishing between the purposes of antibiotics between ‘antibiotics prophylaxis’ or ‘treat-
ment’ regarding to the dental infection which is occurs in this study.  
In this dental teaching hospital, prescriptions may be written by general dentists, resi-
dents (specialist dentists in training), dental specialists, and co-assistants (students of den-
tistry). Co-assistants may prescribe drugs including antibiotics under supervision. We 
found that 40.2% of prescribers were co-assistants. Thus, there may be an issue over proper 
supervision of prescribing by co-assistants, who may be unduly influenced by patients’ re-




because dental practitioners generally did not know the identity of the causal microorgan-
ism. Cultures and sensitivity testing were generally not done in this hospital, and this may 
explain why dental practitioners seemed to favor broad-spectrum antibiotics (Roda et al., 
2007). High percentage of amoxicillin use (78.8%) may showed that amoxicillin was the 
most prescribing and commonly use in this hospital. Many previous studies stated that ac-
tually amoxicillin is not indicated in the management of routine dental infection because it 
shows slightly less activity against causing bacteria. These bacteria not commonly involved 
in the infection (Karlowsky et al., 1994).  Amoxicillin is widely known as the main antibi-
otics in the infection management in dentistry (Roda et al., 2007). 
Clindamycin was the second most prescribed antibiotics (9.9%). It should not be used 
routinely for the treatment for the oral infection management because it may be no more 
effective than penicillin against anaerobes. But it can be used for the dento-alveolar abscess 
treatment that has not responded to penicillin and metronidazole. Clindamycin is a good 
antibiotics to treat chronic infections especially those caused by anaerobic bacteria. This 
antibiotics is a drug of choice because it has pharmacokinetic properties that can be well 
distributed in soft tissues and into the bones. (Aswapokee et al., 1989)  
Metronidazole is the third most antibiotics prescribed in this study (5%). Previous 
study has presented the first report of metronidazole for the management of anaerobic in-
fections was published in 1962 by Shinn (Shinn, 1962). It has been demonstrated in a pre-
vious research that after metronidazole administration reduced P. gingivalis as bacteria that 




Doxycycline is considered to be sub antimicrobial dose and is indicated for the man-
agement of chronic periodontitis. Cephalosporin is not the drug of choice to treat dental in-
fection. In this study, both are doxycycline and cephalosporin occupied 0.1%. Orally these 
drugs are poorly absorbed and also bad permeability into cause bacteria. Routine for dental 
infections is precluded (Aswapokee et al., 1989). It means that the prescription of cephalo-
sporin was inappropriate. Much less using of these antibiotics was found to improper diag-
nosis that is pulp gangrene and calculus. These conditions does not require of antibiotics. 
In the previous study, it was demonstrated that complication following impacted molar 
extraction included infection arising from its surgery. In this study impacted was occupied 
6.4% antibiotics prescribed. But some reasons of antibiotics using in these cases are un-
known. However, recently, some factors may influenced or to be rationale to make inap-
propriate antibiotics prescribing. There are two opinions about the need for prescribing an-
tibiotics in cases of postsurgical and some who assert necessary and other stated no need. It 
has been reported that antibiotics prescribing presurgical and good surgical technique will 
reduce infection by 1%.  
Periodontitis occupied the fifth mostly diagnoses (5.8%). In some cases, antibiotics 
have been shown to be useful and helpful in the management of periodontal diseases. Anti-
biotics are indicated in the adjunctive therapy, it should never be used alone without com-
panied by mechanical debridement and periodontal surgery.  There is no relevant indication 
for using systemic antibiotics to manage chronic periodontitis (Aswapokee et al., 1989). 
For other cases in periodontal diseases like aggressive periodontitis systemic antibiotics 




tional subgingival debridement. Many previous clinical studies have investigated the effi-
cacy of treating periodontal diseases with systemic antibiotics. For periodontal abscess cas-
es, antibiotics may be indicated in conjunction with instrumental and surgical instrumenta-
tions (NGC, 2003). 
Pulp gangrene and pulp necrosis are the two most diagnosis in this hospital, there are 
26.7% and 20.3% respectively. Regarding to these conditions, there is no scientific basis 
for recommending systemic antibiotics to manage. Frequently, antibiotics prescribed while 
many infections associated with signs and symptoms occurred. In the previous survey 
shows that most endodontists prescribe systemic antibiotics for patient with necrotic pulp 
and this finding does not appear to have changed significantly (Fouad, 2002). 
Our finding showed that pulpitis occupied 2.1%. There is no evidence to support anti-
biotics prescribing for the treatment of pulpitis (Gour et al., 2013). Pulpitis is a condition 
occurs because of few things such as mechanical or chemical, not caused by bacterial inva-
sion. The most rational treatment of pulpitis is debridement removal and sterilization of 
dental pulp. Antibiotics needed only as adjuvant therapy which local treatment as interven-
tion to manage the dental problem is the main. The proper treatment of pulpitis cases is 
debridement removal of the pulp canal. Non-surgical root canal therapy without is usually 
adequate to treat irreversible pulpitis, acute pulpitis, and periodontitis (Seltzer and Naidorf, 
1985) 
Those are the prescribers in this dental teaching hospital which is consisting of four 
types; general dentists, residents (dentist-in-specialty training), dental specialist, and co-




a dentist. Co-assistances were allowed to prescribe drugs including antibiotics under the 
supervisors (general dental practitioners, residents, and dental specialists). This study 
showed that 40.17% prescribers were co-assistant. It seemed there were many factors that 
influence the antibiotics prescribing regarding to the inappropriateness of antibiotics use, in 
some cases antibiotics prescribed related to the beliefs of more than 50% the dentists that 
the responsibility of prescribing an adequate drug to patients.  
According to the rule of Health Ministry Regulation No HK.02.02/Menkes/068/2010 
the government encouraged the use of generic drugs in government hospitals. It aimed to 
reduce the medical expenses, particularly for the patients with marginal circumstance. This 
teaching dental hospital was a government hospital, 79.5% antibiotics were prescribed by 
generic (official) names. This is instead to reduce the burden of drug expenditure by pa-
tients. By using generic drugs, the patients are expected to have more opportunities for 
medical treatment especially for the middle-class society.  
Almost all of antibiotics prescribing in these dental cases were empirically (Roda, 2007). 
The lack of detection of laboratory microbiological confirmation has been observed, which 
correlated this fact to the incorrect choice of empirical antibiotics. Dental practitioners do 
not know what the causal microorganism in responsible for the infections, since their cul-
ture and sensitivity testing was not commonly made and did not available in the medical 
records prior to antibiotics usage and dental practitioners seem to use broad-spectrum anti-
biotics (Roda et al., 2007). Clinical and microbiological situation should be evaluated be-




Al-Haroni and Skaug (2006), it was few studies done in developing countries on antibiotics 
use were carried out.   
In most dental cases antibiotics prescribed particularly in this dental hospital lack of an 
efficient system of microbiology laboratories. There are commonly not conducive situation 
to routine identification and also antibiotics sensitivity testing of the cause of infections 
(Adorka et al., 2013). We emphasize the relevant microbiological culture, as they favor the 
development of local prevalence and initial regimen protocols with a small range of action 
and greater degree of resolution. 
Antibiotics should be reserved for the management of active odontogenic infectious 
diseases and considered for the hematogenously spread infection such as endocarditis infec-
tion (EI) in some high risks dental patients as defined by The American Heart Association 
(ADA) and The American Dental Association (ADA) (Dajani, 1997). The finding suggests 
that antibiotics prescribing at Prof Soedomo dental teaching hospital needs to be regulated. 
According to the in-depth informal conversation, the relatively high percentage of inappro-
priate antibiotics prescribed in our study setting may be due to cultural beliefs and local 
wisdom about antibiotics, patient expectations to received antibiotics or prescribers’ belief 
that their dental works efficacy is relatively low.  
The present study showed the assessment of antibiotics prescribing was using four ma-
jor guidelines with different sources. According to the employed guidelines in determining 
the indication of antibiotics prescribed for any diagnosis, there are some of guideline stated 
that diagnosis is indicated for the use of antibiotics. However, guidelines may not be con-




antibiotics by dental practitioners at a dental teaching hospital in Yogyakarta, Indonesia, 
and to examine its conformity with four published international guidelines : (1)Book Den-
tists’ Drug and Prescription Guide as guideline-1; (2) Guideline issued by SDCEP, Drug 
Prescribing for Dentistry 2
nd
 edition as guideline-2; (3) Guideline issued by Cambridgeshire 
NHS as guideline-3; and (4) Guideline issued by National Guideline Clearinghouse US 
Health Department as guideline-4 
According to guideline-1 (Weinberg and Froum, 2013), 66.3% antibiotics prescribed 
inappropriately. And only 15.12% appropriate. This finding might explain the habit of den-
tal practitioners how to prescribe antibiotics. Guideline-2 and guideline-3 are stated very 
simple antibiotics prescribing table. There were not too many diagnoses, but found in actual 
data so many and most are not in accordance with the guidelines specified in.  According to 
this guideline-3, 7.51% antibiotics prescribed appropriately. This study confirms the inap-
propriate antibiotics use by dental practitioners of dental teaching hospital. The number and 
percentage of inappropriate use of antibiotics in this hospital compares well with guidelines. 
Another important point is that the various guidelines are not necessarily compatible or 
fully evidence-based. It is noteworthy that even with guideline-1, we could not assess the 
appropriateness of 9.9% of prescriptions, while the other three guidelines were not able to 
evaluate the appropriateness of most (67.8–84.0%) prescriptions. These guidelines seem to 
be of limited practical value to guide dental practitioners’ choice of drugs to prescribe. 
There is an urgent need for develop with objective outcome measures to provide scientifi-
cally based guidelines for best practice. The American Dental Association (ADA) guideline 




and dosage; (3) consider using narrow-spectrum antibiotics drugs in simple infections to 
minimize disturbance of normal microorganisms; (4) avoid treating viral infections; (5) at-
tempt to conduct sensitivity or microbiological testing; (6) consider possible adverse ef-
fects; (7) educate and inform patients regarding proper use and emphasize the importance 
of completing the full course of antibiotics therapy in dental infections  (ADA, 2004). 
A review of antibiotics use by diagnosis according to guideline-2, 84.04% could assess 
the appropriateness clearly. Antibiotic prescribed according to the guideline-3, and guide-
line-4 included the part could not be justified the appropriateness, there were 83.65% and 
67.79% respectively. Those guidelines became ineffective for assessing the adherence of 
dental practitioners in prescribing regarding to their existence. It may be of some evidence 
in this study are often not adopted based on these guidelines. There were any guidelines 
specifics for any area or country. And by this finding has proven that guidelines may lack 
applicable to local situations. This circumstance is the important point in the determination 
of improving the institutional guidelines for dental teaching hospital. 
This research emphasizes to simply developing and dissemination guidelines. Hence 
we recommend the following: (1) Emphasized should be placed more to control the use of 
antibiotics through the institutional guideline; (2) Need to be focused on internal policies to 
control antibiotics over all especially in teaching dental hospital; (3) Develop drug prescrip-
tion guideline including antibiotics among dental practitioners as a teaching hospital they 
should be responsible for the graduates to be resulting; (4) To be sustainable, management 
and policy support are needed and there needs to be a multidisciplinary coordinating with 




dental practices should therefore be improved, in particular in term of methodological qual-
ity of studies performed to guarantee to the dental patients safe of antibiotics and effective 
therapies.  
Regarding to the suggestion from WHO (2001), various strategy to improve the antibi-










Figure 2.3. Strategies to improve antibiotics use suggested by WHO 
 
Appropriate and correct use of antibiotics is important and essential to ensure that the 
effectiveness and safety of treatment by dental practitioners is available and that may avoid 
from bacterial resistance. And to improve the quality of service and care to the patients, 
dental practitioners need up to date pharmacology in dental education in addition to dental 
science itself, as well as continuing program development of dental practice. And antibiot-
ics usage monitoring should be always part of the local antibiotics policy aiming to reduce 
Regulate anti-
biotics 
















inappropriate antibiotics use, avoid antibiotics resistance and improve patient outcome 
(Walther et al., 2002; Lawrence and Kollef, 2009; Gould, 2002). 
 
Limitation 
The present study has limitations show in that several diagnosis and antibiotics pre-
scribed unjustified according to the guidelines used. It is because there were also lacked of 
uniformity of diagnosis transcribes by all of dental practitioners in this hospital.  For some 
other diagnoses, the choice of antibiotics is different to the ones recommended. Limited 
indications are available for the use of systemic in dentistry. Most of oral conditions are 
pain due to the inflammation and infection originating from pulp and this requires interven-
tions rather than antibiotics.  
Finally it is strongly recommend the following points: (1) There should be greater in-
ternal control of the prescription of antibiotics in Indonesian hospitals through the devel-
opment of detailed individual institutional guidelines; (2) There should be further education 
and training of dental practitioners concerning appropriate prescription of antibiotics, espe-
cially among co-assistants; (3) Sustained management and policy support are needed to in-
volve consumers and stakeholders; (4) More study is required to determine the trend of pat-
tern in antibiotics usage and the factors influencing this such as commercial information 
provided by pharmaceutical company sales representatives and also from commercial 
presentation in scientific conferences; (5) Periodic survey of antibiotics prescriptions at 




In conclusion, this is the first study in Indonesia to investigate retrospectively the ap-
propriateness of antibiotics prescribing by dental practitioners in an Indonesian dental 
teaching hospital. Our findings indicate that there is a substantial level of inappropriate an-
tibiotics prescription, and also suggest that current Indonesian guidelines are inadequate to 
assess the appropriateness of antibiotics prescriptions in many cases. The baseline data 
gathered by this study should help dental practitioners and policymakers to improve pre-
scribing practice, and highlights the need to develop specific institutional guidelines to en-
courage best practice in antibiotics prescription and to encourage continuing education of 
practitioners, especially students. These results suggest that inappropriate antibiotics pre-
scribing occurred at a dental teaching hospital in Yogyakarta, Indonesia, according to 
guidelines. However, the four guidelines failed to list some antibiotics, failed to list indica-
tions for prescription in some cases, and were inconsistent in their recommendations. There 
is a need to introduce specific institutional guidelines. Our findings should be helpful for 
developing public health policy guidelines to minimize inappropriate antibiotics prescribing 
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There is no doubt that antibiotics use must be rational and moderate to reduce the 
chance of resistance. The dental practitioners should be aware that antibiotics resistance 
which is likely to occur due to the inappropriate use of antibiotics triggered.  
This study supports the conclusion that there was a need to improve antibiotics pre-
scribing education and to increase the provision to all of the dental practitioners the rational 
antibiotics prescribing. More programmed effort should be designed to decline the irration-
al usage of antibiotics, especially in teaching hospital. Continuous medical education pro-
gram for dental practitioners including undergraduate and postgraduate courses, improve 
the prescribing by means introduce policy and protocol to dental clinicians as prescribers, 
implement facilities for a more rational approach regarding the antibiotics usage and also 
formal refreshment courses about antibiotics is needed. 
This study shows that there is widely variety of antibiotics prescription amongst dental 
practitioners and there is also inappropriateness of antibiotics in some clinical conditions/ 
diagnosis. The results concludes that there is a clear need for the development of prescrib-
ing guidelines, regular monitoring of antibiotics prescriptions by dental practitioners and 
educational initiatives to encourage the rational and appropriate use of antibiotics. And to 
control the antibiotics prescribing itself needed to share microbiological data with related 


























Annex 4. License Letter -  Prof Soedomo Dental Teaching Hospital, Universtitas Gadjah 
Mada 
 
